focus of infection and to cure the patient. Of course this will only apply to conditions in which there are apparently no other foci of infection.
Mr. PHILIP G. CAPON showed a series of models, photographs and radiograms illustrating:
(1) Dental deformities produced by bad habits, with the results of orthodontic treatment.
(2) Dental conditions in various stages of rickets.
(3) True Hutchinsonian dentitions and dentitions simulating that condition.
(4) Various dentitions giving rise to toxic absorption.
Specimens from Three Cases of Cerebro-spinal Leptomeningitis due to jacillus Influenz,e. By ERNEST GLYNN, M.D., F.R.C.P. PROFESSOR ERNEST GLYNN showed museum specimens of the brain and spinal cord from three out of four cases of acute diffuse suppurative cerebrospinal leptomeningitis, due to a pure infection with bacilli proved to be of the influenza group. He drew attention to the fact that the disease was not infrequent. There had been four fatal cases in three years at the Royal Liverpool Children's Hospital, which possessed about 120 beds and had a death-rate of about 150 per annum. All four patients were aged 2 years or under; in three the disease was associated with broncho-pneumonia and in two with acute fibrinous pleurisy. Bacillus influenza? was also found in the bronchial secretion of the only two cases examined, but pneumococci were not found. X-rays in the Diagnosis of Miliary Tuberculosis. By HUBERT ARMSTRONG, M.D.
With Radiographs by C. THURSTAN HOLLAND, M.Ch.
Mr. Thurstan Holland much regrets that the date of this meeting coincides with that of his summer holiday, so that he cannot expound the technical side of the question. At his suggestion I have adapted a paper I had already written for publication in collaboration with him, but as he has not seen the new version he must not be considered to have given it his imprimatur.
I intend to deal with practically one aspect onlv of what is a large subject. The main point which I wish to illustrate is the utility to the clinician of X-ray examination in the detection of tuberculosis-more especially of miliary tuberculosis-in the absence of any physical signs of disease. The subsidiary points are questions which I have not solved and on which I seek enlightenment: Do miliary tubercles always show in the radiographs ? and, if they do: how soon after the onset of the disease do the shadows, as seen in the three illustrations, begin to appear ?
These illustrations are from more or less recent cases, of which the following are abbreviated records For the next week there was nothing further to note than a loss of 1j lb. in weight, an occasional night sweat, and a temperature tending to keep more regularly within the range of 1000 to 1020 F. Food was taken badly, ind there was constipation so that aperients were needed. The radiograph ( fig. 1 ) was taken on March 31, at which time all that could be said of the lung signs was that the breath sounds at the left apex were a trifle harsh and that there were no adventitious sounds anywhere. By the time, a week later, that I had secured the transference of the patient to the Fazakerley Sanatorium, rales had made their appearance all over both lungs, the temperature was becoming hectic, and both pulse and respiratory rates were mounting. The child died a fortnight afterwards.
(2) Edith B., aged 7 years, admitted April 22, 1921. A sister was in a sanatorium.
The child had had measles, with double pneumonia, at 18 months. The present illness dated back only a fortnight, during which she had vomited occasionally, eaten little, been very listless, slept much, and lost weight. Bowels said to be regular. On admission: The child weighed 29 lb. 9 oz. Temperature, 100'5o F. Pulse 120. Respirations 30. No other abnormality except a furred tongue and a flat abdomen with thickening and shortening of the mesentery, retracting the intestines. I diagnosed tuberculous peritonitis of the plastic type-probably an accurate diagnosis, though not going far enough. For twelve days there were no developments other than a gradual rise of temperature to the higher level of 1020 F., constipation, and the loss of a few ounces in weight. A Widal reaction at the end of a week was negative for Bacillu8 typhosu8 and paratypho8u8 A and B. On May 2 and 3 the temperature fell, without any improvement occurring in the general condition. A few crepitations now became audible at the base of the left lung, and these were succeeded by rapidly increasing FIG. 2. moist sounds of geheral distribution. On May 4 the temperature rose again, reaching 1040 F. before death on May 10. The radiographic report received on May 6 confirmed the diagnosis of general tuberculosis arrived at after the exclusion of typhoid.
In this case it will be observed that the radiogram (fig. 2 ) was not taken until adventitious sounds had begun to make their appearance, but it shows such advanced lesions that we must presume they had been present for some time before these physical signs were in evidence.
Mr. Thurstan Holland considers the radiogram in the next case to be the best of the series.
(3) Arthur W., aged 1 years, admitted March 28, 1924. He was one of nine children, one of whom has tuberculous cervical glands. Family much intermarried, and a cousin died with tuberculous meningitis. He himnself had had scarlet fever when aged 4 years, measles and whooping cough subsequently, and recurrent bilious attacks (probably acidosis) with some frequency. He had been ill with headache for a week, cold chills and fever for two days, and cough for one.
Condition on admission: Well nourished; tongue coated; abdomen tender on palpation; loose motions after oleum ricini; veins over thorax and abdomen prominent.
Slight cough and a few scattered rales only in the lungs. Temperature 1000 to 1020 F., pulse about 120, respirations 28 to 32.
Four days later the morning temperature had fallen to normal, pulse descending to 108 after having reached 140, and the lungs were absolutely clear. This improvement proved quite transient, and despite the onset of finger clubbing I thought it as well to exclude FIG. 3. other infections than tubercle. The WVidal reaction was negative for Bacillus typhosus and paratyphosus A and B, while blood cultures and subcultures remained sterile for four days. Definite cyanosis of cheeks, ears and hands, began to appear about ten days after admission, the temperature to assume a very erratic course, the fingerclubbing to increase. Nevertheless, on April 11 there was still only an odd rhonchus with very slight impairment of percussion resonance over the left lung in front; but the radiogram ( fig. 3) showed advanced miliary tuberculosis. The boy was transferred nextvday to a Poor Law hospital.
No post-mortem was obtained in any of the cases, so it was impossible definitely to fix the portal of entry of the tubercle bacillus, nor does the radiogram help us. But in the absence of any other diagnosable focus it may fairly be assumed that these cases were like the majority in childhood, arnd that diffusion of the disease took place from an affected gland either in the abdomen or thorax, with-or, equally likely, without-a primary lesion in the bowel or lung.
The tendency to dissemination, in childhood, is beautifully shown by the radiograms, and again it may be assumed, with absolute certainty, that miliary tubercles existed in almost every organ in the body. Carr' states that of the fatal cases of tuberculosis in childhood something like one-third die of a general miliary tuberculosis, in some of whom, as in these three cases, the pulmonary lesion predominates. In others the symptoms of tuberculous meningitis form the clinical picture.
The progress of the disease was rapid, but not phenomenally so. When the meninges are attacked death ensues earlier, but the total duration of the illness so far as it can be fixed by the onset of symptoms was under two months in the first case, in the second between five and six weeks. Rapidity of progress is not confined to cases of miliary tuberculosis, but is noted in cases of phthisis of the adult type, rare before later childhood. With these I am not specially concerned here, nor with the much commoner cases in which the starting-point is at the root of the lungs. I will only remark that, owing primarily to the depth of the lesions in the more chronic cases, and secondarily to the rapidity of the fatal termination, before any large cavities have had time to form, it is quite uncommon to obtain physical signs pointing to their presence, even though small ones are often found post mortem. The X-ray will demonstrate them earlier. The irregularity of the spread makes another type of case, impossible to differentiate from broncho-pneumonia, in the absence of sputum. Here even the radiologist will not always commit himself to more than reporting "shadows representing areas of consolidation." I may however remark in passing that in all cases of pulmonary tuberculosis, the radiographs almost invariably show more extensive lesions than physical examination reveals, unless the physician, in the interpretation of the physical signs, adopts the notation that 2 + 2 = not 4, but 6 or 8. The point on which we lay the chief emphasis is perhaps not a new one, but bears repetition when so well illustrated. To many it may be almost inconceivable that the lungs should be riddled to such an extent as is shown in Mr. Holland's films of my cases, with an entire absence of physical signs. But the patients were carefully examined, not only when we merely suspected the nature of the illness, but after we had seen the radiograms; when, in the first case, there had not yet developed anything to confirm the photograph, and, in the second, only a few sub-crepitant rales had been heard at one base. The reason is to be found in the fact that there is no consolidation of the lung tissue itself, or breaking down of the tubercles; so that the air distribution throughout the lung is even, and more than enough to mask the dullness which so apparently large an amount of solid matter scattered through the lungs might lead us to expect. Possibly there may have been some slight impairment of percussion resonance, but as it would be evenly distributed there was no standard by which it might be judged. The absence of any alteration in the quality of the breath sounds is less surprising, since there is no continuous mass of solidity to conduct bronchial breathing to the surface, and air entry to all parts of the lungs was not yet sufficiently impaired for one to be able to asseverate a difference from the normal. The first patients eventually developed the physical signs of i Carr, J. W., Article on " Tubercullosis,' Garrod, Batten and Thursfield's " Diseases of Children." a generalized bronchitis. If there be a superadded catarrhal infection, such signs may show themselves early; and in fact, as in the third case, may disappear under suitable treatment, thus complicating the diagnosis and raising a fallacious element in the prognosis. Otherwise, any adventitious sounds are not caused by the tubercles-growing, as they do, in and around the blood-vessels-until from their increasing size and number they begin to occlude the bronchioles, or until the failing strength of the patient gives rise to passive congestion and ineffectual cough.
Now, at what stage do these miliary tubercles begin to show in the radiogram? Do they, in fact, always show at all? I believe not. In a quite recent case-that of a girl, aged 14 years, from another orphanage I first saw the patient and admitted her to hospital on December 4, 1923, before the child had made any complaint herself, the Matron having picked her out for my examination because she thought her " looking off colour."
She was found to be running a temperature of anything between 1000 and 104°F. with a pulse of about 120 and an average respiratory rate of 32. She was painfully thin, but had never been robust. The physical signs were those of bronchitis. I sent her down to the X-ray room fully expecting the report " miliary tuberculosis," but Mr. Holland's verdict was negative. Clinical examination, blood cultures and so on, threw no fresh Ilght on the case, and a fortnight later I had another X-ray examination made of the chest, and again received a negative report. The diagnosis of acute pulmonary tuberculosis became perfectly obvious, but on February 8 Mr. Holland again reported no X-ray evidence. The child then continued to go downhill, gross tuberculous masses became palpable in the abdomen, and she was too ill to be carried about for further radiographic examinations. Unfortunately, a few days before she died, my ward was closed for cleaning, and I had to send the girl to a municipal hospital, where I believe no post-mortem examination was made.
This case did not run quite so short a course as the others, as the patient lived some four and a half months after the onset of recognized symptoms, though her death appeared imminent for weeks before it occurred. Yet for two and a half months the radiograph showed no abnormality. I admit that the diagnosis was not clinched by autopsy, or by finding tubercle bacilliall efforts to obtain satisfactory sputum failing. But the patient was seen by colleagues and others who had no doubts about its correctness. Why, then, should the X-rays exhibit miliary tuberculosis in one case and fail to do so in another? In my experience this is not so in the case of chronic phthisis. As I have said, the radiograph almost always shows more in that form of pulmonary tuberculosis than the physical signs have demonstrated. No doubt the answer is to be found in differences in the histological and chemical formation of the tubercles, their calcium content possibly, and the amount of fibrosis present, though I have not, as yet, any evidence to offer. Where permission for post-mortems has to be obtained suitable cases for the investigation of this point are not frequently forthcoming, especially in a children's general hospital which fights shy of " open " tuberculosis. Meanwhile the ascertained facts are that miliary tuberculosis will often show up on the radiogram in the entire absence of physical signs (as apart from symptoms) and that, on the contrary, even in the presence of typical signs of that condition X-rays will sometimes fail to demonstrate them.
